MicroRNA-1 enhances the angiogenic differentiation of human cardiomyocyte progenitor cells.
Instigated by the discovery of adult cardiac progenitor cells, cell replacement therapy has become a promising option for myocardial repair in the past decade. We have previously shown that human-derived cardiomyocyte progenitor cells (hCMPCs) can differentiate into cardiomyocyte-, endothelial-, and smooth muscle-like cells in vitro, and in vivo after transplantation in a mouse model of myocardial infarction, resulting in preservation of cardiac function. However, to allow successful repopulation of the injured myocardium, it is of key importance to restore myocardial perfusion by the formation of new vasculature. Several studies have shown that microRNAs regulate vascular differentiation of different stem/progenitor cells. Here, we show that miR-1 is upregulated in hCMPCs during angiogenic differentiation. Upregulation of miR-1 enhanced the formation of vascular tubes on Matrigel and within a collagen matrix, and also increased hCMPC motility, as shown by planar and transwell migration assays. By western blot, qRT-PCR and luciferase reporter assays, miR-1 was found to directly target and inhibit the expression of sprouty-related EVH1 domain-containing protein 1 (Spred1). Knocking down Spred1 phenocopies the functional effect seen for miR-1 upregulation. Using a systems biology approach, we found that in hCMPCs, miR-1 is proposed to control a network of genes predominantly involved in angiogenesis-related processes, including the Spred1 pathway. Our data shows that by upregulation of miR-1, the angiogenic differentiation of hCMPCs can be enhanced, which may be used as a new therapeutic approach to improve the efficiency of cell-based therapy for cardiac regeneration by enhancing the formation of new vasculature.